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FOREWORD

The OECD’s Expert Group on Harmonization of Regulatory Oversight in Biotechnology decided
at its first session, in June 1995, to focus its work on the developmeanhsénsus documenthat are
mutually acceptable among Member countries. These consensus documents contain information for use
during the regulatory assessment of a particular product. In the area of plant biosafety, consensus
documents are being initiated on the biology of certain crop plants and on selected traits.

This document, which was prepared by Canada as lead country, addresses the biology of the
crop plantBrassica napus. (oilseed rape). The OECD’s Working Group for Environmental Biosafety of
Transgenic Plants reviewed the format of the document at a meeting in Washidgorin October
1995. The document was forwarded to National Co-ordinators for technical comments in January 1996,
and subsequently revised.

As part of gjoint project with the UnitedNations IndustriaDevelopmenOrganization (UNIDO)
on centres of origin of diversity, th#cumentvasreviewed byexperts in several countries in central and
eastern Europe, northern Africa, and Asia. Relevamments submitted by thesxperts havebeen
incorporated.

The Joint Meeting of the Chemicals Group and Management Committee of the Special
Programme on the Control of Chemicals has recommended that this document be made available to the
public. It is published on the authority of the Secretary-General of the OECD.
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Preamble

OECD Member countries are moving rapidly towards the commercialization and marketing of
agricultural and industrial products of modern biotechnology. They have therefore identified the need for
harmonization of regulatory approaches to the assessment of these products, in order to avoid unnecessary
trade barriers.

In 1993, Commercialization of Agricultural Products Derived through Modern
Biotechnology was instituted as a joint project of the OECD's Environment Policy Committee and
Committee on Agriculture. The objective of this project is to assist countries in their regulatory oversight
of agricultural products derived through modern biotechnology — specifically in their efforts to ensure
safety, to make oversight policies more transparent and efficient, and to facilitate trade. The project is
focused on the review of national policies, with respect to regulatory oversight, that will affect the
movement of these products into the marketplace.

The first step in this project was to carry out a survey concentrating on national policies with
regard to the regulatory oversight of these products. Data requirements for products produced through
modern biotechnology, and mechanisms for data assessment, were also surveyed. The were published in
Commercialisation of Agricultural Products Derived through Modern Biotechnology: Survey Results
(OECD, 1995).

Subsequently, an OECD Workshop was held in June 1994 in Washington, D.C. with the aims of
improving awareness and understanding of the various systems of regulatory oversight developed for
agricultural products of biotechnology; identifying similarities and differences in various approaches; and
identifying the most appropriate role for the OECD in further work towards harmonization of these
approaches. Approximately 80 experts in the areas of environmental biosafety, food safety and varietal
seed certification, representing 16 Member countries, eight non-Member countries, the European
Commission and several international organisations, participated in the WorkshoRepbrt of the
OECD Workshop on the Commercialisation of Agricultural Products Derived through Modern
Biotechnologywas published by the OECD in 1995

As a next step towards harmonization, the Expert Group on Harmonization of Regulatory
Oversight in Biotechnology instituted the developmentcohsensus documentghat are mutually
acceptableamong Member countries. The purpose of these documents is to identify common elements in
the safety assessment of a new plant variety developed through modern biotechnology, in order to
encourage information sharing and prevent duplication of effort among countries. These common elements
fall into two general categories: the biology of the host species, or crop; and the gene product. This
consensus document on the biology of oilseed rBpas§ica napud..) is one of the first in a planned
series of such documents.

In reviewing this document, and the biology of other plants, two OECD publications will prove
particularly usefulTraditional Crop Breeding Practices: An Historical Review to Serve as a Baseline for
Assessing the Role of Modern Biotechnolpgyvides information about 17 different crop plants. It
includes sections on phytosanitary considerations in the movement of germplasm and on current end uses
of the crop plants. There is also a detailed section on current breeding pr&afegs.Considerations for
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Biotechnology: Scale-Up of Crop Planfwovides a background on plant breeding, discusses scale
dependency effects, and identifies various safety issues related to the release of plants with "novel traits".

The safety issues identified in the consensus documents on crop specific biologies are intended
to address the potential for gene transfer within the crop plant species, and among related species, and the
potential for weediness. They make no attempt to be definitive in this respect, however, as the many
different environments in which the crop species may be grown are not considered individually.

This document is a “snapshot” of current information that may be relevant in a regulatory risk
assessment. It is intended to be useful not only to regulatory officials as a general guigferande
source, but also to industry and others carrying out research.

In order to ensure that scientific and technical developments are taken into account, Member
countries have agreed that these consensus documents will be updated regularly. Additional areas relevant
to the subject of each consensus document will be considered at the time of updating.

Users of this documerdre therefore invited to provide the OECDtlwnew scientific and
technical information, and to make proposals for additional areas to be considerszlis a shortpre-
addressed questionnaire for that purpose at the end of this document. The completed questionnaire (or
a photocopy) should be returned to the Environmental Health and Safety Division at the address
shown.

1

For more information concerning these two publications, contact the OECD’s Publications Service,
2 rue André-Pascal, 75775 Paris, Cedex 16, France. Fax: (33) (01) 49 10 42 76. Internet: Compte.
PUBSINQ@ oecd.org.)
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Section | — General Information

This consensus document addresses the biology of the sBeagsica napud.. Included are
general descriptions of this species as a crop plant, its origin as a species, its reproductive biology, its
centres of origin, and its general ecology. The ecology of this species is not described in relation to
specific geographic regions. Special emphasis has been placed on detailing potential hybridization
betweerB. napusand its close relatives, although this discussion is limited to hybridization events which

do not require intervention through means such as embryo rescue (i.e. these events could possibly occur in
nature, and could result in fertile offspring).

This document was prepared by a lead country, Canada. It is based on material developed in
OECD Member countries — for example, for risk assessments or for presentation at conferences and
scientific meetings. It is intended for use by regulatory authorities and others who have responsibility for

assessments of transgenic plants proposed for commercialization, and by those who are actively involved
in these plants’ design and development.

The table in the Appendix showing potential interactionB.afapuswith other life forms during
its life cycle was developedith respect to Canada As such, it is intended to serve as an example.

Member countries are encouraged to develop tables showing interacting organisms specific to their own
geographic regions and environments.
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Section Il — General Description and Use as a Crop

Brassica napud.. is a member of the subtribBrassicinaeof the tribe Brassiceaeof the
Cruciferous (Brassicaceae) family, sometimes referred to as the mustard family. The name *“cruciferous”
comes from the shape of its flowers, which have four diagonally opposite petals in the form of a cross. The
dark bluish green foliage @. napusis glaucous, smooth or has a few scattered hairs near the margins,
and is partially clasping. The stems are well branched, although the degree of branching depends on
variety and environmental conditions; branches originate in the axils of the highest leaves on the stem, and
each terminates in an inflorescence. The inflorescence is an elongated raceme; the flowers are yellow,
clustered at the top but not higher than the terminal buds, and open upwards from the basseftne
(Musil, 1950).

There are two types dB. napus 1) oil-yielding oleiferous rape, of which one subset with
specific quality characteristics is often referred to as "canola" (vernacular name), and 2) the tuber-bearing
swede or rutabaga. This document is written for oil-yielding oleiferous rape. The oleiferous type can also
be subdivided into spring and winter forms. Sanskrit writings of 2000 to 1500 BC direfutyto
oleiferousB. napusforms (sarson types) and mustard. Greek, Roman and Chinese writings of 500 to 200
BC refer to rapiferous forms d. rapa (Downey and Rdbbelen, 1989). In Europe, domestication is
believed to have occurred in the early Middle Ages. Commercial plantings of rapeseed are recorded in the
Netherlands as early as the 16th century. At that time rape#ieeds used primarily as an oil for lamps.

Later it came to be used as a lubricant in steam engines.

Although used widely as an edible oil in Asia, only through breeding for improved oil quality,
and the development of improved processing techniques, has rapéskeecdome important inmvestern
countries. Since the Second World War, rapeseed production in Europe and Canada has increased
dramatically as a result of improved oil and meal quality. Modern techniques of plant transformation and
genotype identification using isozymes, restriction fragment length polymorphism (RFLP) markers, or
random amplified polymorphic DNA (RAPDs) markers will complement classical breeding for the
production of other improved lines (Buzza, 1995). China, India, Europe and Canada are now the top
producers, although this crop can be successfully grown in the United States, South America and
Australia, where annual production has increased sharply over the last few years.

Today, two species @rassicahave commercialized varieties with "double low" characteristics,
i.e. low erucic acid content in the fatty acid profile and very low glucosinolate content in the meal,
characteristics desirable for high-quality vegetable oil and high-quality animal feed. In Afoetfica
these specieB( napusandB. rapg are considered to be of "canola" qualiB. napusis grown as a
winter annual in regions where winter conditions do not result in very low temperatures, which would Kill
the plants. These biotypes typically require vernalisation before the onset of stem elomgetioe
development, flowering and seed set. In North America and northern parts of Europe, a spring biotype of
B. napusthat requires no vernalisation prior to flowering is grown. These biotypes are typically lower
yielding than the winter annual types, but require considerably less time to complete their life cycle.
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Section Ill — Agronomic Practices for OleiferousB. napus

The spring-type oleiferou8. napus a cool season crop, is not very drought tolerant. It is widely
adapted and performs well under a range of soil conditions, provided that moisture and fertility levels are
adequate. Air and soil temperatures influence plant growth and productivity. The optimum temperature for
maximal growth and development of spring-type oilseed rape is just over 20°C, and it is best grown
between 12°C and 30°C. After emergence, seedlings prefer relatively cool temperatures up to flowering;
high temperatures at flowering will hasten the plant's development, reducing the time from flowering to
maturity. Among cultivated crop planBrassicaspecies show the highest nutritional demand for sulphur.

Due to increased awareness of soil conservation issues, minimal orBiatibusproduction is
advised, in which most of the crop residue and stubtdeleft on thesoil surface to trap snoweduce
snow melt run-off, reduce wind and water erosion ofgbié and increase soil water storage. Reduced
tillage techniques, however, are only effective when combined with a good systematic weed control
programme. Winter oilseed rape covers the soil for ten to eleven months. It has high nutritional demands
in autumn and reduces soil erosion in winter.

Weeds can be one of the most limiting parameters in rapeseed production. The closely related
cruciferous weeds, for example wild mustaBih@pis arvensj)s stinkweed Thlaspi arvensg shepherd’s
purse Capsella bursa-pastofjs ball mustard Neslia paniculaty flixweed Oescurainia sophip
wormseed mustardE¢ysimum cheiranthoidgs hare’s ear mustardCoéringia orientaliy, common
peppergrasd epidium densifoliuig etc., are often problematic. Spring-type oilseed rape does not compete
well with weeds in the early growth stages, as it is slow-growing and slow to cover the ground. Weeds
must be controlled early to avoid yield loss due to competition. Although rapeseed crops can be attacked
by a number of insect pests, insect control must be carefully designed to reduce unnecessary and costly
pesticide applications, the chances of resistance build-up in insects, and damage to honeybees and native
pollinating insects. Diseases can be severe in large production areas, and are greatly influenced by
cultivation practices and environmental factors, so that disease management programmes are advisable
(refer to the table in the Appendix for example8ohapuspests and diseases in Canada).

When the first siliques begin to shattBr,napuscan be cut just below the level of the seed pods
and swathed. The use of dessicants allows a reduction of shattering, and possibly allows direct combining.

Generally, oilseed rape should not be grown on the same field more often than once every three
to four years in order to prevent the build-up of diseases, insects and weeds. Chemical residues from
herbicides and volunteer growth from previous crops (including rapeseed crops grown for different oil
types) are also important factors to consider when selecting sites, although ssiidkileatments
following harvest may considerably reduce the volunteer problem.
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Section IV — Centres of Origin/Diversity

A. Geographic origin of B. napus

The origins oB. napugan amphidiploid with chromosome n=19) are obscure, but were initially
proposed to involve natural interspecific hybridization between the two diploid speaeracea (r= 9)
andB. rapa (syn campestris)(n = 10) (U, 1935). Recent evidence (Song and Osborn, 1992), through
analyses of chloroplast and mitochondrial DNA, suggest$Bthatontana (= 9) might be closely related
to the prototype that gave rise to both cytoplasm®.ofapa and B. oleracea It also suggests that
B. napushas multiple origins, and that most cultivated form8ohapuswere derived from a cross in
which a closely related ancestral specieB.ofapaandB. oleraceawas the maternal dondn Europe, it
is predominantly the winter form which has become a common yellow crucifer found along roadsides, on
waste sites and cultivated ground, on docks, in cities and towns, on tips, and on arable fields and along
riverbanks. In the British Isles, it has been naturalised wherever oilseed rape is grown. It is a relatively
recent introduction into Canada and the United States, and is described as an occasional weed, escape or
volunteer in cultivated fields (Munz, 1968, and Muenscher, 1980). It is found typically in crops, fields and
gardens, along roadsides, and on waste sites.

B. Geographic origin of B. oleracea

The wild form ofBB. oleracea,a suffrutescent (low, shrubby plant with woody lower parts of
stems and herbaceous upper parts) perennial, grows along the coast of the Mediterran€aeefrem
through to the Atlantic coasts of Spain and France, around the coast of England, and to a limited extent in
Helgoland (Snogerup et al., 1990). Typically the wild type is found on limestone and chalk cliffs in
situations protected from grazing. Individuals are often found below cliffs in scree, where they grow
among other shrubs, and some populations are found on steep grassy slopes. In Helgoland, populations are
found on open rocky ground. In Europe and North America, domesticated types have been reported as
escapes but do not form self-sustaining populations outside cultivBtioleraceais a recent introduction
into North America.

C. Geographic origin of B. rapa

Wild B. rapa (subspeciesylvestrisL.) is regarded as the species from which $kp.rapa
(cultivated turnip) andleifera (turnip rape) originated. It is native throughout Europe, Russia, central
Asia and the Near East (Prakash and Hinata, 1980), with Europe proposed as one centre of origin. There is
some debate as to whether the Asian and Near Eastern types arose from an independent centre of origin in

? This section draws heavily on discussions with, and a review paper prepared by, Dr S.I. Warwick and A. Francis
(1994), Centre for Land and Biological Resources Research, Agriculture and Agri-Food Canada.

° First described as two species by Linnaeus, Bitihapabeing the turnip form anB. campestrighe oleiferous

form. Metzger in 1933 concluded that these were the same species and chose tBe nagaéT oxeopus eal.,
1984).
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Afghanistan and then moved eastwardBasrapa became domesticated. Prakash and Hinata (1980)
suggest that oleiferou®. rapasubspecies developed in two places, giving rise to two different races, one
European and the other Asian.

Typically, B. rapais found in coastal lowlands, high montane areas (the slopes of high valleys or
mountain ranges), and alpine and high sierras. In Canada, where it is a recent introduction, it is found on
disturbed land, typically in crops, fields and gardens, along roadsides, and on waste sites (Warwick and
Francis, 1994).

D. Geographic origin of B. montana

B. montana,possibly a progenitor species Bf napus(see above) and also a suffrutescent
perennial, originates in the Mediterranean coastal area between Spain and Northern Italy (Snafjerup et
1990). It is found typically on or below limestone cliffs and rocks, walls, etc., often on disturbed ground.
Although usually found in coastal areas and on rocky islets, it has been recorded at an elevation of 1000 m
somewhat inland of the coast.
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Section V — Reproductive Biology

Under field conditions the fertilization of ovules usually results from self-pollination, although
outcrossing rates of 5-30 per cent have been reported (Hihn and Rakow, 1979, and Rakow and Woods,
1987). The pollen, which is heavy and sticky, can be transferred from plant to plant through physical
contact between neighbouring plants and by wind and insects. Oilseed rape pollen has been detected in the
air above rape fields (Williams, 1984) and beyond the borders of a rape crop (Olsson, 1955); however, the
concentration decreases rapidly with increasing distance from the source of the pollen and windborne
pollen may make no or only a negligible contribution to long-distance pollination of oilsped
(Mesquida and Renard, 1982, and McCartney and Lacey, 1991). Timmons et al. (1995), using pollen traps
and “bait” plants whose petals had been removed and which had been emasculated, reported airborne
pollen at distances up to 2.5 km from commercial planting?. oapus The “bait” plants also produced
some seed at this distance from the commercial oilseed rape, suggesting the airborne pollen might be
capable of successful fertilization events.

Pollinating insects, in particular honeybeApié melliferg and bumblebee8bmbussp.), play a
major role inB. napuspollination and are believed to be involved in the transfer of pollen over long
distances. Oilseed rape is very attractive to bees because it produces large quantities of nectar and pollen.
Williams et al. (1987) reported that “plants in plots caged with bees had their flowers pollinated faster,
shed petals sooner, finished flowering earlier and were shorter than plants caged witho@. regsi%
pollen is a major food source for bees, and hives are often placed near rapeseed fields during flowering to
take advantage of the honey production potential (Marquard and Walker, 1995).

When beehives were placed at the centre of each side of a 1 ha square of non-transgenie
plants with a 9 m circle of transgenic plants at the centre, Scheffler et al. (1993) reported outcrossing
ranging from 1.5 per cent at 1 m to 0.00033 per cent at 47 m. In a later study using 20 x 20 m plots of
transgenic and non-transgenic plants, separated by distances of 200 and 400 m, the space separating the
plots being either bare ground or planted with barldgrdeum vulgarg Scheffler et al. (199%eported
the average frequency of hybridization to be 0.0156 per cent at 200 m and 0.0038 per cent at 400 m.

The dynamics of bee-mediated pollen movement depend on the quantity of pollen available (size
and density of donor population) and the size and location of the receiving populations, as well as on
environmental conditions and insect activity (Levin and Kerster, 1969, Ellstrand et al., 1989, and Klinger
et al., 1992). These studies, together with the findingSabieffler et al. (1993 and 1995), suggest that
surrounding an experimental plot d&. napus with other plants of the same species flowering
synchronously with the experimental plants could decrease the long-distance dispersal of pollen from
experimental plants by insects.
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Section VI — Cultivated B. napusasa Volunteer Weed

As with all crops cultivated and harvested at the field scale, some seed may escape harvesting
and remain in the soil until the following season, when it germinates either before or following the seeding
of the succeeding crop. In some instances the volunteers may give considerable competition to the seeded
crop and cause deterioration in the quality of the crop harvest. In such instances, chemical and/or
mechanical control is essential.

The problem of volunteer plants in succeeding crops is common to most field crop species.
Much depends on the management practices used in the production of the crop, for example whether the
plants have disbursed seed at the time of harvest, the setting of the harvesting equipment, and the speed of
the harvesting operation, which will determine whether more or less seed is lost by the harvester. With
crops of theBrassicafamily, because of the small seed size and large nhumber of seeds produced by the
crop, poor management practices can result in severe volunteer problems in succeeding crops. Suitable
soil treatment after the harvest can considerably reduce the volunteer problem.

17



Section VIl — Crosses

A. Inter-species/-genus

In considering potential environmental impact following the unconfined release of genetically
modifiedB. napusit is important to have an understanding of the potential for the development of hybrids
through interspecific and intergeneric crosses between the crop and its related species. The development of
such hybrids could result in the introgression of the novel traits into these related species, and result in:

» the related species becoming weedy or more invasive of natural ecosystems;

» altered environmental interactions, potentially causing harm to the environment or to human
health and safety.

While many interspecific and intergeneric crosses have been made b&wespusand its
relatives (Prakash and Hinata, 1980, Warwick and Black, 1993, and Scheffler and Dale, 1994), many have
necessitated intervention in the form of ovary culture, ovule culture, embryo rescue and protoplast fusion.
Reported inTable 1, and ranked in order of relative ability to form hybrid progeny when crossed with
B. napus are instances reported by Scheffler and Dale (1994) of sexually obtained interspecific and
intergeneric crosses wit. mapus

Flowering periods oB. napusand these species are critical. For interhybridization events to
occur, their flowering periods, which are largely environmentally influencsast overlap at least
partially. To evaluate hybridization potential, it is important to know the flowering chronology of both the
cultivated plant and related species; the physical distance between potentially hybridizing species;
occurrence of vectors for pollination; and how pollination takes place.

The chromosome numbers of the cultivated species and relatives are also important. Many
hybrids fail to occur due to lack of development of the endosperm (tissue resulting from the fertilization of
the two polar nuclei of the embryo sac by a male reproductive nucleus). The ratio of maternal and paternal
chromosomes must be of 2:1 or higher (Nishiyama and Inomata, 1966). This explains why the direction of
crossing is often important. The pollination of a tetraploid female parent by a diploid male usually
produces seeds. The reciprocal cross, on the other hand, is sterile. In order to understand existing
exceptions, Johnston et al. (1980) proposed the concept of the endosperm balance numbah&EBN),
the value attributed to a given species is not linked to its chromosome number but to an arbitrary value
determined from a successful cross and from the hypothesis that the EBN ratio is 2:1 in the endosperm.
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Table 1 Sexually obtained interspecific and intergeneric crosses wiBh napus
(reported by Scheffler and Dale, 1994)

Cross female x male

Progeny

References

B. rapax B. napus

B. napusx B. rapa

B. junceax B. napus

B. napus B. juncea

B.oleraceax B. napus

B. napusx B. oleracea

B. carinatax B. napus

B. napus x B. carinata

B. nigrax B. napus
B. napusx B. nigra

B. napusx Hirschfeldia incana

SH, F1, F2, BcP

SH, F1, F2, BcP

SH, F1, F2, BcP

SH, F1, F2, BcP

F1

F1, F2, BcP

F1, F2, BcP

F1, F2, BcP

SH, F1, BcP
SH, F1, F2, BcP

SH, SH(BnMS), F1, BcP

Morinaga, 1929

U and Nagamatu, 1933

U, 1935

Bing et al., 1991

Jagrgensen and Andersen, 1994
Mikkelsen et al., 1996
Morinaga, 1929

U and Nagamatu, 1933

U, 1935

Bing et al., 1991

Jagrgensen and Andersen, 1994
Mikkelsen et al., 1996
Morinaga, 1934

Roy, 1980

Bing et al., 1991
Fernandez-Serrano et al., 1991
Frello et al., 1995

Morinaga, 1934

Roy, 1980

Bing et al., 1991
Fernandez-Serrano et al., 1991
Frello et al., 1995

U, 1935

Roemer, 1935

Rdbbelen, 1966

Yamagishi and Takayanagi, 1982
Roy, 1980

Fernandez-Escobar et al., 1988
Fernandez-Serrano et al., 1991
U, 1935

Roy, 1980

Fernandez-Escobar et al., 1988
Fernandez-Serrano et al., 1991
Bing et al., 1991

Heyn , 1977

Bing et al., 1991

Lefol et al., 1991

Chevre et al., 1992

Eber et al., 1994
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Table 1 (continued)

Cross female x male Progeny References

B. napusx Raphanus raphanistrumSH, SH(BnMS), F1, BcP Chevre et al., 1992
Lefol et al.,in press
Eber et al., 1994

Diplotaxis erucoidex B. napus F1, BcP Ringdahl et al., 1987

D. muralisx B. napus F1, BcP Ringdahl et al., 1987

B. napusx Erucastrum gallicum* | F1, BcP Lefol et al.,in press

B. napusx Sinapis alba F1 Heyn, 1977

B. napus x S. arvensis F1 Heyn, 1977

B. napus x B. fruticulosa F1 Heyn, 1977

B. napus x B. tournefortii F1 Heyn, 1977

B. napus x D. tenuifolia F1 Heyn, 1977

B. napus x Eruca sativa F1 Heyn, 1977

B. napus x R. rugosum F1 Heyn, 1977

B. napus x R. sativus F1 McNaughton and Ross, 1978

Note:

SH = spontaneous hybrids formed without the aid of emasculation and manual pollination transfer;
SH(BnMS) = spontaneous hybrids with male steflenapusas female parent;

F1 = F1 hybrids produced through intervention of some sort, i.e. emasculation and manual pollination;
F2 = F2 hybrids produced,;

BcP = backcross progeny produced.

* This hybridization event not reported by Scheffler and Dale (1994)

Generally, crosses between two species are possible only if the female species has a polyploidy
level at least as high as the pollinating male species. 8ingapusds tetraploid, it will cross more readily
with wild species (diploid) as a female parent (Sikka, 1940, Harberd and McArthur, 1980, and Kerlan
et al.,, 1991). In thease ofRaphanus raphanistrummo difference was noted in the direction of crosses
(Kerlan et al., 1991); in the caseSihapis albathe opposite situation occurs (Ripley and Arnison, 1990).

For a trait to become incorporated into a species genome, recurrent backcrossing of plants of that
species by the hybrid intermediaries, and survival and fertility of the resulting offspring, will be necessary.

B. Introgression into relatives

The potential hybridization events listed are intended to assist the assessment of the potential for
introgression of "novel traits" introduced from cultivatdnapusinto wild relatives. The first step in this
assessment is to determine which, if any, of the potential "matd®" rapusare recorded as present in
the geographic region where the cultivation is proposed. Should there be potential wild relative "mates”
present, the frequency of hybridization events and the potential for environmental impact should
introgression occur would then be considered. Should a trait with positive selective value be introgressed
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into wild or weedy populations, the gene may become a permanent part of the gene pool of these
populations.

The above listed species are all plants of "disturbed land" habitats. Their success will be
dependent on their ability to compete for space with other primary colonizers, particularly other successful
weedy plant types. This in turn will depend on how well suited they are to the particular climate, soil
conditions, etc. of individual sites. Equal ability of the hybrids to compete among wild populations or in
cultivated fields has been shown ®rnapusandhybrids (Lefol et al., 1995).

C. Interactions with other organisms

The table in the Appendixis intended as an identification guide for categories of organisms
which interact withB. napus This tablerepresentative of Canadais intended to serve as an example
only. Environmental safety assessors should, on a country-by-country basis, draw up their own lists as a
guide for assessing potential effects of the release of genetically modified plants on interacting organisms
in their country.
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Section VIII — Ecology

B. napusand its progenitors grow in "disturbed land" habitats. In non-managed ecosystems these
species may be considered "primary colonizers," i.e. plant species that are the first to take advantage of the
disturbed land, where they compete for space with plants of similar types. Unless the habitats are disturbed
on a regular basis, for example along the edges of cliffs, rivers, and pathways, populations of these types
of plants will be displaced by intermediaries and finally by plants that form climax ecologies, such as
perennial grasses on prairies and tree species and perennial shrubs in forests.

In non-natural ecosystems, including along roadsides and on industrial and waste sites as well as
cropland, there is potential, because of their "primary colonizing" nature, for ever-present populations of
these species to be maintained. It is in such habitats that the species are recorded among the flora of
countries wher®. napushas been introduced as a crop plant. Their success will depend on their ability to
compete for space with other primary colonizers, in particular successful weedy types. This, in turn, will
depend on how well suited they are to the particular climate, soil conditions, etc. of individual sites.

In crop production systems, poor management practices and insufficient resistance to pod
shattering may result in large amountsBofnapusseednot being harvested. Especially where there are
high crop densities, this may cause volunteer "weed" problems in succeeding crops as well as
contamination of such crops with respect to their seed quality.
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Appendix: Potential interactions ofB. napuswith other life forms
during its life cycle (Canada)

X indicates the type of interaction between the listed organisms arg2l napus

Interaction withB. napus

Other life forms

Pathogen

Symbiont or
beneficial
organism

Consumer

Gene
transfer

Albugo candida

Alternaria spp

Botrytis cinerea

Erysiphespp.

Leptosphaeria maculans

Peronospora parasitica

Plasmodiophora brassicae

Pseudocercosporella capsellae

Pseudomonasp.

Pyrenopeziza brassicae

Pythium debaryanum

Rhizoctonia solani

Sclerotinia sclerotiorum

Xanthomonaspp.

Verticillium dahliae

X |5 [ X[ > [ | s [ [ | > [ | 5 | X | < |

Mychorrhizal fungi

Aster yellow mycoplasma

Cauliflower Mosaic Virus (CaMV)

Beet Western Yellow Virus (BWYV)

Turnip mosaic virus

><><><><

Soil microbes

Earthworms

Flea beetle

Pollinators

Solil insects

Animal browsers (e.g. deer, hare, rabbit)

Birds

OtherBrassica napus

Brassica rapa

Brassica juncea

Brassica nigra

Raphanus raphanistrum

Erucastrum gallicum

Others

XXX XXX | X
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QUESTIONNAIRE TO RETURN TO THE OECD

The Consensus Document on the Biology d@rassica napuslL. (Oilseed Rape)is one in a
series of OECD “consensus documents” containing information for use during a regulatory assessment of
a particular microorganism, or of a new plant variety developed through modern biotechnology. These
documents have been developed with the intention that they will be updated regularly to reflect scientific
and technical developments.

Users of this document are invited to provide the Environmental Healthand Safety
Division with relevant new scientific and technical information, and to make proposals for
additional areas related to this subject which ought to be considered in the future. This
guestionnaire is pre-addressed (see reverse). Respondents may either mail this page (or a
photocopy) to the OECD, or forward the information requested via fax or E-mail.

OECD Environment Directorate
Environmental Health and Safety Division
2, rue André-Pascal
75775 Paris Cedex 16
France

Fax: (33) (1) 45.24.16.75
E-mail: ehscont@oecd.org

For more information about the Environmental Health and Safety Division
and its publications (many of which are available electronically at no charge),
consult the OECD’s World Wide Web sittp://www.oecd.org/ehs/
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4. Are there other areas related to this subject which should be considered when the document is updated?
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